Morphine augments excitatory synaptic transmission in the dentate gyrus through GABAergic disinhibition.
The present study investigated the effect of morphine on synaptic transmission and long-term potentiation (LTP) in the dentate gyrus using rat hippocampal slice preparations. Field excitatory postsynaptic potential (fEPSP) and population spike (PS), evoked by stimulation of the perforant path, were recorded from the dentate molecular layer and the stratum granulosum, respectively. Following application of 10 microM morphine, PS amplitude increased gradually in 10 min and was eventually potentiated by approximately 50%. The phenomenon showed a concentration-dependent manner and was completely canceled by naloxone, a mu opioid receptor antagonist. Furthermore, morphine-induced PS augmentation was not detected in disinhibited hippocampal slices, which suggests that the inhibitory input to the dentate granule cells was required for the facilitatory effect of morphine. Neither fEPSP nor tetanus-induced LTP of PS was altered by morphine application. The data support the hypothesis that mu opioid receptor activity modulates inhibitory recurrent circuits in the dentate gyrus and thereby, indirectly plays a regulatory role for hippocampal excitatory neurotransmission.